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Abstract 
Severe natural disasters occurred, according to progress of global warming. For recent years in Japan, seasonal 
heavy rains have occurred in several areas and many people have been affected by disaster damages. In the Great 
East Japan earthquake and its tsunami, killed and missing people reached over 20,000 and about 500 children 
were included among these dead people. For protecting big and unpredictable disasters under climate change, we 
have to change the concept of complete protection by hard measures into the concept of how to reduce the 
human damage and of how to reduce the damage risk. It is very important to balance the hard and soft measures.  
Capacity building for protecting the life of mothers, children and elder people by utilizing the regional support 
groups is important. I focused on disaster preparedness such as disaster prevention activities and investments for 
risk mitigation, to protect the lives of mothers, children and elder people. A study meeting for disaster prevention 
with nurses, doctors and students in nursing schools will establish the sustainable capability of and the 
knowledge for disaster prevention. The physical power of mothers and children is weak and moreover mothers 
are very busy. Therefore, their participations in disaster prevention activities are limited. I proposed a new 
support system by the cooperation with regional support groups. 
© 2015 Kazutoshi KAN. Published by Elsevier Ltd. Selection and/or peer-review under organizing committee of I3R2 2015 
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1. Introduction 
 In recent years, unpredictable severe natural disasters occurred several times. For example, the Great East 
Japan earthquake (March 11, 2011) caused severe economic damage of 169 billion US $. In the Great Hanshin 
earthquake, Japan lost 96 billion US$. In the Great East Japan earthquake and its tsunami, the total killed and 
missing people in Iwate prefecture (hereafter Pref.), Fukushima Pref., and Miyagi Pref. reached over 20,000. 
In Japan, the factor of the flood changed from the attack of the big typhoon to a seasonal heavy rain, and a 
localized, short-time heavy rain occurred at a particular area and then caused a new type of flood. The 
accumulated rainfall during one event was beyond the historical record. For example, Table 1 shows the heavy 
rain records in recent years in Japan. Annual occurrence numbers of over 100 mm/h precipitation increased in 
these few years. The average occurrence number in 1997 䡚2010 was 5.2 times for a year, but the number of 
occurrences reached 11 times in 2013 and 16 times in 2014. The number of heavy rainfall events increased in 
recent years. These heavy rainfall events induced serious flood damages all over the Japan (Fig.1). 
In Japan, the relationship between society and water disaster can divide into four periods after World War II. 
The first period is 1945 䡚1959. During this period, the big flood by strong typhoon occurred frequently. The 
amount of damage and the total number of the dead or missing during this period were greater than those during 
another period. 
 
Corresponding author. Tel.: +81-45-892-0346 
E-mail address: kan@sic.shibaura-it.ac.jp
© 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of Dept of Transportation Engineering, University of Seoul.
192   Kazutoshi Kan /  Procedia - Social and Behavioral Sciences  218 ( 2016 )  191 – 201 
Table 1 A
Year  
2011   
2012   
2013   
July 22
   
   
   
   















 to August 1 
                      
rrence of floo
rehabilitation
kes had to re
ture like the d
cond period 
ent of disaste
 more by in
frequently in 

















                     
d was conce













l trend of hydro
s in recent ye









                      
















ef.   
yu area  
   
ef.   
   
   
                     
yphoon seaso
se of investm
 season of the








t of these da
 mm/h precipit
r events (EM-D
            Accu
        
        
        
        
        
                      
n. Therefore
ent and coun













     1808.8 
   507.5 
       361.5 
       354.5 
   383.05 
   383.5 
   357.0 
   381.5 
       400.5 
   425.0 
       531.0 






y in big citie
y rapid urban







 for disaster p
ntrol and sec




 the same p
 urban areas
 to the accum
an urgent 













































r of short dur
rming on dis
ability of dis











ion is the big
































 focused on 
vities and inv
ima
 by the front of
lide disaster by
to-date. The 
 has been rel
ere needed. 
study, has oc







ront of the lo
phoons occu
events have a
n of the front
ecause of this
ion is equal 
 the observati
 was 74. Mor
en were inclu
able disasters
es to the conc
soft measures
estments for 
 the low atmos
 the biggest re
disaster exter













 of the low a
 atmospheric
to the mean 
on history. F
e than 65-yea
ded in the kill
 under clima
epts of how to






















rs old senior 
ed people. 
te change, w
 reduce the h
uman lives b
n. 
 on 20 August 



















e have to ch
uman damage
y the disaste
2014; (b) its pr
0, 2014 
nd unpredict
 and the conv





 to climate ch
sasters, such




 rainfall for th
st in past y
 disaster at H
included by a
ange the con









rch on the 
ange. For 
 as flood, 
tal human 
bris flow 
 killed by 






 to reduce 
s such as 


















               
               
            
               
               
               
(a) 
n damage in 
5 shows the 
the killed and





 that the kill
 houses. The
 relationship
e shows that 
umber of kill
 was limited t
 damage risk
 the degree 
isk; on the oth
Human
                      
                      
                      
                      
                      
















 to natural d
of damage r
er hand, the d
 Damage Ris
                     
                     
                     
                     
                     



















k=  (1) damag
* (2) proba
    * (3) proba
    * (4) suffer
    ÷ (5) resilie
    ÷ (6) mutua
    ÷ (7) know
    ÷ (8) infras
ds of flood dam
p between kille





ess in the flo
 hand, the nu
r gradually d
sk by flood 
illed and mis














ages: (a) past 
(b)
d and missing 






















50 years; (b) pa
people and inu
st 20 years i
t of damages
ut 100 in 201
dually decrea
f killed and m
 security, out
dated houses






*) means a 
s a damage ris
isaster
unity 
ion       (Eq. 1
st 20 years 
ndated houses 
n Japan [3]. B
. The numbe
0. As seen in














r of killed 
 Fig.5 (a), 
n spite of 
not reach 
 of houses 
creased. I 
umber of 
 Figure 6 
d houses. 
ecreased,
ct of hard 
uation (1) 
creases a 






















































































ed in older pe
Fig.8
Fig.7 Features
((1) in Eq.1) 
nge. It is imp
ility of occurr
n encounter
n drills and te
es during on
. This is a pa
of exposure t
ll events in u









on in Japan a
[5]. The age 
nd the perce
, earthquake
ing on the da
ositions as sh
 between av
e level of hu
ople, and the
Ratio of elderly
 fir affected pe
will be increa
ortant to decr
ence ((2) in E
((3) in Eq.1) 
aching know
e or two da
rt of the chara





 the lives of o















ople (a) age vs

















 for the kill
r 65 years o
were differen




ge risk of the 
 together with t
(b)
. total ratio; (b)
predictable ha
nsity by takin






























































 are held 
 condition 
n disaster 
 in which 
black bar 
osition of 
ed to the 
damaged 





196   Kazutoshi Kan /  Procedia - Social and Behavioral Sciences  218 ( 2016 )  191 – 201 
Figure 7 shows the shocking issue that about 477 children were included in the killed people (15,891). In the 
Great Hanshin earthquake, 249 children were killed. The disaster took the future dreams of these children. In a 
viewpoint of the self-survival, elderly people have a relatively higher ability. Moreover, many support systems 
and items for elderly people have been already prepared. On the other hand, the level of human damage risk for 
infants and children is low because they do not have the useful ability for protecting themselves from disasters. 
This indicates that life-saving supports are necessary for children and mothers who are potentially exposed to 
disasters, even though the human damage risk is relatively very low [7]. 
With the progress of low birthrate and aging societies, in general elderly parents live together with their kids’ 
families. Figure 8 shows the trend of the ratio of the elderly parents living together with their kids’ families. The 
ratio is gradually decreased, but is not so low. In local cities, this ratio is relatively high. Young mothers usually 
have many friends and many regional networks. Therefore, for young mothers the knowledge for disaster 
prevention is useful not only for their families but also for regional communities. Protecting a child from the 
disasters requires the mother who has the effective knowledge for disaster prevention. 
2.2. Soft measures for protecting the lives of mothers and children 
The role of young mothers for disaster prevention is very important, but physical powers of mothers and 
children are weak. Moreover, most mothers are very busy. Therefore, their participation in disaster prevention 
activities is limited. In this study, I introduced a new support system by the cooperation with regional support 
groups.  
For protecting the human lives particularly, children and elderly people from severe disaster, the roles of 
regional support groups are important. Many local support groups, such as local governments, doctors and nurses 
in hospitals, local communities, firemen etc., exist in a local area, but their cooperation is not enough. Note that 
the local support is defined in this study as the capability that local people and facilities support disaster 
prevention. The hard measures have a limitation to protect the lives from the severe disaster. The preparedness 
for natural disasters is important. For strengthening the adaptation and resilience, the education of disaster 
prevention and the information sharing of the experienced knowledge of disaster damages were very important 
than hard measures. It is very important to take the balance between the hard and soft measures, and capacity 
building for protecting the lives is important. For the achievement of the educational goals, it is important to 
make clear the targeted people and effective methods.  
I focused on the disaster preparedness for protection for lives of mothers and children, and the support, 
required with the cooperation of local communities and study meetings for disaster prevention. 
3. Voice of damage affected mothers in the Great East Japan earthquake  
I investigated urgently to assess the states and mechanisms of the damages by the severe tsunami. I 
investigated the continuous recovery process and held a memorial symposium. From these activities, I got many 
pieces of information of damages and voices from tsunami-affected people. In this investigation, I heard the 
voice of a damage-affected mother in the Great East Japan earthquake. She said as follows.  
1) I lost everything by the tsunami and evacuated with my infant by ourselves. I was afraid that next tsunami 
may come, so I moved to a safe place cooperation with other people. 
2) At that night at the refuge place, there was no food, no snack for kids, no milk for infants or no hot water. It 
was bearable that there was nothing for us except for hygienic facilities. I spent over night with anxious feeling.  
3) I became anxious for my child’s cry at night, because I stayed at my acquaintance's house.  
4) Powder milk and thermal articles, necessary for children, were delivered from the mother in Osaka, who 
experienced the disasters of the Great Hanshin earthquake. I felt strong togetherness with her.  
   This mother’s voice indicates that the individual support of the child and the child-rearing mother is not 
enough for refuge, relief resources, and disaster-related education. It is important that the preparedness for 
natural disasters may be performed with compounded viewpoints. I focused on the preparedness (disaster 
prevention activities and investments for risk mitigation) for protecting the lives of mothers and children. The 
study meetings for disaster prevention with nurses, doctors and students in nursing schools may establish the 
sustainable capability of disaster prevention and disaster prevention knowledge in local communities.



























 the local co
n as shown i
here were a 
sasters, the s
ts got much










































s in the disast
 groups were
t roles in the 
sult from 100
 flag for a safet
s get increase
been repeate
 a yellow fla
. On the oc
w flag indicat






 in, it is quest
ve to unders






d day by day
d annually, a
g, which is h
casions of se
e the no nece
uses the yello
ion site to ch
thered at the 
t the knowle









. For the pe
nd many ide







e held in the






t a local city.
ople who are
as and usefu
f the house a
s, we have t













 afraid of 
l disaster-








r, on the 
related to 
nd of the 
ely young 
ry groups. 
ion of  




















1   
2   
3   
4   
5
6
7         
8












le 2 shows th
re interested 










        
        
                     
                     
ncept of new
ed on the pro














e their bags 






             
Do you kn
Have you
      Have you
      Are you in
Have you
Do you kn
      Do you ha
support y
Have you
























 check test 
        Question




 ever held the
ow the heigh
ve close frien
ou in the occ
 already prepa
 family (only




 for disaster p
est of disaster r





” or “no”. Fig
2 indicates th
ion, but do no
formation for
tion was not 
ion for disaste
 to protect th
ture.   
l events have
lience and ad




 a hazard map
tting the disa
 study meetin
ts of your res
ds among ne



































































ge ratio of a





 to promote. 
e sharing of 
ith your famil
rby rivers?  



















199 Kazutoshi Kan /  Procedia - Social and Behavioral Sciences  218 ( 2016 )  191 – 201 
Fig.13 Parent and child make a disaster image by using Lego block (by courtesy of the Japan water forum) 
situations even in the shelter are important to save the lives for mothers and children. It is important to maintain 
the system that mothers can easily participate in study meetings and drills for disaster prevention. By 
participating in these activities, mothers can make use of the knowledge for disaster prevention and useful 
preparedness in their effective behaviors against concrete disasters. In general, mothers who always take care of 
their children rarely participate in study meetings and drills for disaster prevention. A lack of basic knowledge 
causes the confusion in an initial behavior at the beginning of a disaster occurrence. 
As mentioned above, in the voice of the mother who experienced the damage by the Great East Japan 
Earthquake, the mother had to protect the life of her small child by herself at the time of the disaster. At first, it is 
necessary to promote the disaster preparedness (including disaster prevention activities) for protecting the lives 
of children by the efforts of mothers. For this purpose, it is important to participate in the networks in the local 
communities positively. Cooperation with local communities and local support groups can follow the lives of 
mothers and children. The new challenging of protecting the lives of children and mothers has to satisfy the 
following concepts. 
1) Sustainable activities 
By the disaster prevention activities mainly on the local nurses, doctors, students in nursing schools, and local 
communities can maintain the accumulation of the disaster prevention knowledge and sustainable activities. 
They will live and work continuously at local cities. As mentioned in the mother’s voice in the Section 3, the 
mother strongly wished to have a normal hygienic condition even at the evacuation place. The nurses are 
supposed to have the professional knowledge about the hygienic situation. Because of this, the nurses can help at 
the evacuation place.  
2) Cooperation with the local support groups 
For strengthening the resilience and advanced-preparation ability, the cooperation with various local support 
groups are very important. To establish a new cooperative system, I focused on the roles of local nurses and put 
their roles into the center of the cooperative system. There are powerful local support groups in each local area, 
but the purpose for cooperation with each other in the individual activities for disaster prevention is not clear. 
Therefore, the ability of local support groups cannot be sufficiently expert for disaster prevention.  The role to 
unite the support groups in the region is important. The local nurses are greatly appropriate to work for the role.  
3) Local area’s disaster prevention plan 
It is necessary to create a concrete plan for a local area using the local support groups. The study meeting for 
disaster prevention that considers small, local topographical features, social structures, and population 
compositions is necessary. The study meeting for disaster prevention with a local characteristic is one way for 
the reproduction of the local community.  
4) Cooperative activities under the gender equality [5]  
The disaster meeting in a hospital can be held by a proposal from some nurses. In general, nurses always 
cooperate with people who work as similar occupations for the same purpose on gender equality. The compound 
eye-like angle from the nurses (the angle of the gender equality and the specialist) are indispensable for the 
preparedness against disasters. 
5) Protection of the lives of mothers and children 
I focused on the protection for the lives of mothers and children in a disaster event. The knowledge of mothers 
can save their lives and liver of children at the initial stage of disaster outbreak. It is important to establish the 
new system in which mothers can easily participate in the study meetings and drills for disaster prevention. 

















































n, and the rol
octors and 15






to talk with lo
n and mother
sion 
e of the inves
o. Moreover, 
avy rainfall e













































































ue to learn 
sion, parallel 
 using Lego b
nd children c




ing the lives 
aredness for 
in a certain c
e medical as
rk for the ho
 live in the lo
work for the 
g of the study
 skills of the





















pt with the co
of mothers an
disaster preve
ity with the p
sociation of t
spitals in the 
cal city. The 
hospitals hav
 meeting for 
 nurses to th
support a new
e number of




is low as com
on the knowle
y meetings a
s) can be pro
 to establish t
revention. By
er prevention a
 education  
 continuous 
d get experi









he local city 
same city. Th
talented peop









pared to the 
dge for disast
nd drills for d
gressed by m
he new system





re useful for 
 and propose
out disaster p





















 in which m













 are many 
ected as a 
ts of these 
 proposed 
 possibly 
 the lives 





e risk for 
 that their 
tion. The 
 the study 
others can 
rses at the 
201 Kazutoshi Kan /  Procedia - Social and Behavioral Sciences  218 ( 2016 )  191 – 201 
center of local supports, holding a regular study meeting for disaster prevention in the hospitals proposed by the 
nurses is effective. This type of meeting may continue by itself. It is necessary to have further discussion with 
local stakeholders because nurses are very busy for their own tasks. 
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